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MOSORBS 



SOME STRAIGHT TALK ABOUT TRANSIENT SUPPRESSORS 



Distinction is sometimes made between devices trade- 
marked Mosorb (by Motorola Inc.), and standard zener/ 
avalanche diodes used for reference, low-level regulation 
and low-level protection purposes. It must be emphasized 
from the beginning that Mosorb devices are, in fact, zener 
diodes. The basic semiconductor technology and process- 
ing are identical. The primary difference is in the applica- 
tions for which they are designed. Mosorb devices are in- 
tended specifically for transient protection purposes and 
are designed, therefore, with a large effective junction area 
that provides high pulse power capability while minimizing 
the total silicon use. Thus, Mosorb pulse power ratings 
begin at 600 watts — well in excess of low power conven- 
tional zener diodes which in many cases do not even 
include pulse power ratings among their specifications. 



MOVs, like Mosorbs, do have the pulse power capabili- 
ties for transient suppression. They are metal oxide varis- 
tors (not semiconductors) that exhibit bidirectional ava- 
lanche characteristics, similar to those of back-to-back 
connected zeners. The main attributes of such devices are 
low manufacturing cost, the ability to absorb high energy 
surges (up to 600 joules) and symmetrical bidirectional 
"breakdown" characteristics. Major disadvantages are: 
high clamping factor, an internal wear-out mechanism 
and an absence of low-end voltage capability. These limi- 
tations restrict the use of MOVs primarily to the protection 
of insensitive electronic components against high energy 
transients in applications above 20 volts, whereas, 
Mosorbs are best suited for precise protection of sensitive 
equipment even in the low voltage range — the same range 
covered by conventional zener diodes. The relative fea- 
tures of the two device types are covered in Table 1 . 



RELATIVE FEATU 

MOV 

• High clamping factor. 

• Symmetrically bidirectional. 

• Energy capability per dollar usually much lower than a 

silicon device. However, if good clamping is required 
a higher energy device would be needed, resulting in 
higher cost. 

• Inherent wear out mechanism clamp voltage degrades 

after every pulse, even when pulsed below rated value. 

• Ideally suited for crude ac line protection. 

• High single-pulse current capability. 

• Degrades with overstress. 

• Good high voltage capability. 

• Limited low voltage capability. 



:S OF MOVs and MOSORBS 
Table 1 

Mosorb/Zener Transient Suppressor 

• Very good clamping close to the operating voltage. 

• Standard parts perform like standard zeners and have to 
be ordered as specials for symmetrical bidirectional 
operation. 

• Good clamping characteristic could reduce overall 
system cost. 

• No inherent wear out mechanism. 

• Ideally suited for precise dc protection. 

• Medium multiple-pulse current capability. 

• Fails short with overstress. 

• Limited high voltage capability unless series devices 
are used. 

• Good low voltage capability. 



MOSORBS 



Important Specifications for Mosorb Protective Devices 
Typically, a Mosorb suppressor is used in parallel with 
the components or circuits being protected (Figure 1 ), in 
order to shunt the destructive energy spike, or surge, 
around the more sensitive components. It does this by 
avalanching at its "breakdown" level, ideally representing 
an infinite impedance at voltages below its rated break- 
down voltage, and essentially zero impedance at voltages 
above this level. 

In the more practical case, there are three voltage speci- 
fications of significance, as shown in Figure 1a. 

a ) V RWM is tne maximum reverse stand-off voltage at 

which the Mosorb is cut off and its impedance is at 
its highest value — that is, the current through the 
device is essentially the leakage current of a back- 
biased diode. 

b) V(br) is the breakdown voltage — a voltage at which 

the device is entering the avalanche region, as indi- 
cated by a slight (specified) rise in current beyond 
the leakage current. 

c ) V RSM is the maximum reverse voltage (clamping 

voltage) which is defined and specified in con- 
junction with the maximum reverse surge current 
so as not to exceed the maximum peak power rat- 
ing at a pulse width (tp) of 1.0 ms (industry std 
time for measuring surge capability). 

In practice, the Mosorb is selected so that its Vrwm is 
equal to or somewhat higher than the highest operating 
voltage required by the load (the circuits or components 
to be protected). Under normal conditions, the Mosorb is 
inoperative and dissipates very little power when a transi- 
ent occurs, the Mosorb converts to a very low dynamic 
impedance and the voltage across the Mosorb becomes 
the clamping voltage at some level above V(BR). The 
actual clamping level will depend on the surge current 
through the Mosorb. The maximum reverse surge current 
ORSM) is specified on the Mosorb data sheets at 1.0 ms 
and for a logrithmically delaying pulse waveform. The data 
sheet also contains curves to determine the maximum 
surge current rating at other time intervals. 

Typically, Mosorb devices have a built-in safety margin 
at the maximum rated surge current because the clamp 
voltage, Vrsm. is itself, guardbanded. Thus, the parts will 
be operating below their maximum pulse-power (Ppk) 
rating even when operated at maximum reverse surge 
current). 

If the transients are random in nature (and in many cases 
they are), determining the surge-current level can be a 
problem. The circuit designer must make a reasonable 
estimate of the proper device to be used, based on his 



knowledge of the system and the possible transients to 
be encountered, (e.g., transient voltage, source imped- 
ance and time, or transient energy and time are some 
characteristics that must be estimated). Because of the 
very low dynamic impedance of Mosorb devices in the 
region between V(BR) and Vrsm. the maximum surge 
current is dependent on, and limited by the external 
circuitry. 

I n cases where this surge current is relatively low, a con- 
ventional zener diode could be used in place of a Mosorb 
or other dedicated protective device with some possible 
savings in cost. The surge capabilities of all of Motorola's 
zener diode lines are discussed in Motorola's Application 
Note AN-784A. 

In the data sheets of some protective devices, the para- 
meter for response time is emphasized. Response time on 
these data sheets is defined as the time required for the 
voltage across the protective device to rise from to V(BR), 
and relates primarily to the effective series impedance 
associated with the device. This effective impedance is 
somewhat complex and changes drastically from the 
blocking mode to the avalanche mode. In most applica- 
tions (where the protective device shunts the load) this 
response time parameter becomes virtually meaningless 
as indicated by the waveforms in Figures 1b and 1c. If the 
response time as defined is very long, it still would not 
affect the performance of the surge suppressor. 

However, if the series inductance become appreciable, 
it could result in "overshoot" as shown in Figure 1d that 
would be detrimental to circuit protection. In Mosorb 
devices, series inductance is negligible compared to the 
inductive effects of the external circuitry (primarily lead 
lengths). Hence, Mosorbs contribute little or nothing to 
overshoot and, in essence, the parameter of response time 
has very little significance. However, care must be exer- 
cised in the design of the external circuitry to minimize 
overshoot. 



Summary 

In selecting a protective device, it is important to know 
as much as possible about the transient conditions to be 
encountered. The most important device parameters are 
reverse working voltage (Vrwm). surge current (Irsm). 
and clamp voltage (Vrsm)- Tne product of Vrsm ancl 
IrSM yields the peak power dissipation, which is one of 
the prime categories for device selection. 

A slector guide, in the following section, gives a broad 
overview of the Mosorb transient suppressors now avail- 
able from Motorola. For more detailed information, please 
contact your Motorola sales representative or distributor. 
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TYPICAL MOSORB APPLICATIONS 
DC Power Supplies Input/Output Regulator Protection 
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MOSORBS/P6KE6.8 Series 



FIGURE 5 - STEADY STATE POWER DERATING 
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APPLICATION NOTES 
SPECIAL DEVICES 

Matched sets and back-to-back configurations for 
bidirectional applications can be ordered upon special 
request. Contact your nearest Motorola representative. 

For a bidirectional device use a C or CA suffix (i.e. 
P6KE6.8CA). Electrical characteristics apply in both 
directions except for Vp. 

RESPONSE TIME 

In most applications, the transient suppressor device 
is placed in parallel with the equipment or component 
to be protected. In this situation, there is a time delay 
associated with the capacitance of the device and an 
overshoot condition associated with the inductance of 
the device and the inductance of the connection method. 



TYPICAL PROTECTION CIRCUIT 



Load 



The capactive effect is of minor importance in the parallel 
protection scheme because it only produces a time delay 
in the transition from the operating voltage to the clamp 
voltage as shown in Figure A. 

The inductive effects in the device are due to actual 
turn-on time (time required for the device to go from zero 
current to full current) and lead inductance. This induc- 
tive effect produces an overshoot in the voltage across 
the equipment or component being protected as shown 
in Figure B. Minimizing this overshoot is very important 
in the application, since the main purpose for adding 
a transient suppressor is to clamp voltage spikes. The 
P6KE6.8 series has very good response time, typically 
<1.0 ns and negligible inductance. However, external 
inductive effects could produce unacceptable overshoot. 
Proper circuit layout, minimum lead lengths and placing 
the suppressor device as close as possible to the equipment 
or components to be protected will minimize this 
overshoot. 

Some input impedance represented by Zj n is essential 
to prevent overstress of the protection device. This 
impedance should be as high as possible, without restrict- 
ing the circuit operation. 




tjj = Time Delay Due to Capacitive Effect 

FIGURE A t 



Vj n (Transient) 



Overshoot Due to 
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FIGURE B 
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TABLE 2 — Selector Guide 



System 

DC 
Voltage 

or 
System 
Peak 


600 Watts Peak 
Pulse Power @ 
1.0 ms 

Surmetic 40 
Case 17 


1500 Watts Peak Pulse Power @ 1.0 ms 
Case 41 


8000 WatR 
ouuu Walla 

Peak Pulse 
Power @ 
1 .0 ms 

Case 19 


Voltage 


Unidirectional 


Bidirectional 


Unidirectional 


Bidirectional 


Unidirectional 


Bidirectional 


Unidirectional 


Bidirectional 


Unidirectional 


5.0 






1N5908 




1N6373 




ICTE-5 






6.0 


P6KE6.8A 




1N6267A 














6.5 


P6KE7.5A 


P6KE7.5CA 


1N6268A 


1.5KE7.5CA 












7.0 


P6KE8.2A 


P6KE8.2CA 


1N6269A 


1.5KE8.2CA 












8.0 


P6KE9.1A 


P6KE9.1CA 


1N6270A 


1.5KE9.1CA 


1N6374 


1N6382 


ICTE-8 


ICTE-8C 




8.5 


P6KE10A 


P6KE1 OCA 


1N6271A 


1.5KE10CA 












9.0 


P6KE11A 


P6KE11CA 


1N6272A 


1.5KE11CA 












10 


P6KE12A 


P6KE12CA 


1N6273A 


1.5KE12CA 


1N6375 


1N6383 


ICTE-10 


ICTE-10C 




1 1 


P6KE13A 


P6KE13CA 


1N6274A 


1.5KE13CA 












12 










1N6376 


1N6384 


ICTE-12 


ICTE-12C 




13 


P6KE15A 


P6KE15CA 


1N6275A 


1.5KE15CA 












14 


P6KE16A 


P6KE16CA 


1N6276A 


1.5KE16CA 










MPZ5-16A&B 


15 










1N6377 


1N6385 


ICTE-15 


ICTE-15C 




1 6 


P6KE18A 


P6KE18CA 


1N6277A 


1.5KE18CA 












1 7 


P6KE20A 


P6KE20CA 


1N6278A 


1.5KE20CA 












1 8 


P6KE22A 


P6KE22CA 


1N6279A 


1.5KE22CA 


1N6378 


1N6386 


ICTE-18 


ICTE-18C 




20 


P6KE24A 


P6KE24CA 


1N6280A 


1.5KE24CA 












22 










1N6379 


1N6387 


ICTE-22 


ICTE-22C 




24 


P6KE27A 


P6KE27CA 


1N6281A 


1.5KE27CA 












26 


P6KE30A 


P6KE30CA 


1N6282A 


1.5KE30CA 












28 


P6KE33A 


P6KE33CA 


1N6283A 


1.5KE33CA 










MZP5-32A.B&G 


30 


P6KE36A 


P6KE36CA 


1N6284A 


1.5KE36CA 












33 
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P6KE39CA 


1N6285A 


1.5KE39CA 












36 
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P6KE43CA 


1N6286A 


1.5KE43CA 


1N6380 


1N6388 


ICTE-36 


ICTE-36C 




40 


P6KE47A 


P6KE47CA 


1N6287A 


1.5KE47CA 












43 


P6KE51A 


P6KE51CA 


1N6288A 


1.5KE51CA 












45 










1N6381 


1N6389 


ICTE-45 


ICTE-45C 




48 


P6KE56A 


P6KE56CA 


1N6289A 


1.5KE56CA 












54 


P6KE62A 


P6KE62CA 


1N6290A 


1.5KE62CA 












58 


P6KE68A 


P6KE68CA 


1N6291A 


1.5KE68CA 












64 


P6KE75A 


P6KE75CA 


1 N6292A 


1.5KE75CA 












70 


P6KE82A 


P6KE82CA 


1N6293A 


1.5KE82CA 












78 


P6KE91A 


P6KE91CA 


1N6294A 


1.5KE91CA 












85 


P6KE100A 


P6KE100CA 


1 N6295A 


1.5KE100CA 












90 


P6KE110A 


P6KE110CA 


1N6296A 


1.5KE110CA 












100 


P6KE120A 


P6KE120CA 


1N6297A 


1.5KE120CA 












110 


P6KE130A 


P6KE130CA 


1N6298A 


1.5KE130CA 












120 


P6KE150A 


P6KE150CA 


1 N6299A 


1.5KE150CA 












130 


P6KE160A 


P6KE160CA 


1 N6300A 


1.5KE160CA 












140 


P6KE170A 


P6KE170CA 


1N6301A 


1.5KE170CA 












150 


P6KE180A 


P6KE180CA 


1 N6302A 


1.5KE180CA 












165 


















MPZ5-180A,B,C 


170 
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1 N6303A 


1.5KE200CA 
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MOSORBS/P6KE6.8 Series 



® 



ZENER OVERVOLTAGE TRANSIENT SUPPRESSOR 

The P6KE6.8 series is designed to protect voltage sensitive 
components from high voltage, high energy transients. They have 
excellent clamping capability, high surge capability, low zener 
impedance and fast response time. The P6KE6.8 series is supplied 
in Motorola's exclusive, cost-effective, highly reliable surmetic axial 
leaded package and is ideally-suited for use in communication 
systems, numerical controls, process controls, medical equipment, 
business machines, power supplies and many other industrial/ 
consumer applications. 



SPECIFICATION FEATURES 

• Standard Zener Voltage Range — 6.8 to 200 V 

• Peak Power — 600 Watts @ 1 .0 ms 

• Maximum Clamp Voltage @ Peak Pulse Current 

• Low Leakage < 5.0 uA above 10 V 

• Maximum Temperature Coefficient Specified 



P6KE6.8,A 

thru 
P6KE200,A 



MOSORBS 
ZENER OVERVOLTAGE 
TRANSIENT SUPPRESSORS 



6.8-200 VOLT 
600 WATT PEAK POWER 
5.0 WATTS STEADY STATE 



Rating 


Symbol 


Value 


Units 


Peak Power Dissipation (1) 
@T L < 25°C 


PPK 


600 


Watts 


Steady State Power Dissipation 

@ T L < 75°C, Lead Length = 3/8" 
Derated above T L = 75°C 




5.0 
50 


Watts 
mW/°C 


Forward Surge Current (2) 
@ T A = 25°C 


'fsm 


100 


Amps 


Operating and Storage Temperature Range 


T J. T stg 


-65 to +175 


°C 



MAXIMUM RATINGS 



Lead Temperature not less than 1/16" from the case for 10 seconds: 230°C 

MECHANICAL CHARACTERISTICS 

CASE: Void-free, transfer-molded, thermosetting plastic 

FINISH: AM external surfaces are corrosion resistant and leads are readily solderable 
and weldable 

POLARITY : Cathode indicated by polarity band. When operated in zener mode, 

will be positive with respect to anode 
MOUNTING POSITION: Any 



NOTES: 1 . Non-Repetitive Current Pulse per Figure 4 and Derated above 
Ta = 25°C per Figure 2. 
2. 1/2 Square Wave (or equivalent), PW = 8.3 ms. 
Duty Cycle = 4 Pulses per Minute maximum. 



it 



NOTE: 

I. LEAD DIAMETER & FINISH NOT 
CONTROLLED WITHIN DIM "F". 

STYLE 1: 

PIN 1. ANODE 
2. CATHODE 



DIM 


MILLIMETERS 


INCHES 


MIN 


MAX 


MIN 


MAX 


A 


8.38 


8.89 


0.330 


0.360 


B 


3.30 


3.68 


0.130 


0.146 


D 


0.94 


1.09 


0.037 


0.043 


F 




1.27 




0.050 


K 


25.40 


31.76 


1.000 


1.250 



CASE 17-02 
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MOSORBS/P6KE6.8 Series 



ELECTRICAL CHARACTERISTIC (T A = 25°C unless otherwise noted) V F = 3.5 V max, l F " = 50 A for all types. 



Device 


Breakdown Voltage * 


Working Peak 
Reverse Voltage 

Vrwm 

(Volts) 


Maximum 
Reverse Leakage 

@ VpliVM 

~ ptwrvi 

In (iiAl 


Maximum 
Reverse Surge 

f" 1 1 1 r rf»n t 1 1-\ ni « f 
ren i 1 RSM 1 


Maximum Reverse 
Voltage @ IrsM 

fflamninn \/r»lTanp) 
v RSM 1 v 


Maximum 
Temperature 
Coefficient of Vgp 
<%/°C| 


v B r 

(Volts) 


<i? IT 

| m A| 


Min 


Nom 


Max 


P6KE6.8 


6.12 


6.8 


7.48 


10 


5.50 


1 000 


56 


1 0.8 


0.057 


P6KE6.8A 


6.45 


6.8 


7.14 


10 


c; on 


1 C\C\C\ 

1 uuu 


57 


1 n p; 
l U .b 




rorVt /.b 


6.75 


7.5 


8.25 


10 


6.05 


500 


K1 
□ i 


1 1 .7 


0.061 


rblvb / .OA 


7.13 


7.5 


7.88 


10 


6.40 


500 


rq 


1 1 .3 


0.061 


P6KE8.2 


7.38 


8.2 


9.02 


10 


6.63 


200 


48 


1 2.5 


0.065 


P6KE8.2A 


7.79 


8.2 


8.61 


10 


7.02 


ZUU 


CA 

bu 


1 *5 1 
I Z . I 


u.uoo 


rOrxty. I 


8 19 


9.1 


10.0 


1 .0 


7 37 


50 


44 


1 3.8 


0.068 


DC I/ CO 1 A 


8.65 


9.1 


9.55 


1 .0 


7 7fl 




4R 
HO 


1 3.4 


0.068 


P6KE10 


9.00 


10 


11.0 


1.0 


8.10 


10 


40 


15.0 


0.073 


P6KE1 OA 


9.50 


10 


10.5 


1.0 


8.55 


1 


^ 1 
41 


I 4 .b 


U.U / o 


DC 1 

rblvb l l 


9.90 


1 1 


12.1 


1.0 


R QO 


b .U 


o / 


1 P. 9 

1 D -Z 


075 


DC 1/ C 1 1 A 

rbr\ 1 1 1 A 


10.5 


11 


11.6 


1.0 


a ac\ 
y m\j 


b.U 


JO 


i p; 

1 D .D 


075 


P6KE12 


10.8 


12 


13.2 


1.0 


9.72 


5.0 


35 


17.3 


0.078 


P6KE12A 


11.4 


12 


12 6 


1.0 


10.2 


5.0 


36 


16.7 


0.078 


DC I/C1 O 


11 .7 


13 


14 3 


1.0 


I U .b 


b .U 


"39 


I -U 


08 1 


DC 1/ C1 O A 

PoKbl JA 


12.4 


13 


13.7 


1 .0 


111 

1 1 .1 


b.u 


OJ 


lO T 


0.081 


P6KE15 


13.5 


15 


16.5 


1.0 


12.1 


5.0 


27 


22.0 


0.084 


P6KE1 5A 


14.3 


15 


15.8 


1.0 


1 2.8 


5.0 


ZO 


21 .2 


U Uo4 


P6KE1 6 


14.4 


16 


17.6 


1 .0 


1 2 .9 


c n 
b.u 


26 


9T P* 
Zo.D 


086 


nc i/n c a 

PbKEl OA 


15.2 


16 


16.8 


1 .0 


1 3.6 


C f\ 

b .u 


97 
z / 


99 R 
ZZ .3 


086 


P6KE18 


16.2 


18 


19.8 


1 .0 


14.5 


5.0 


23 


26.5 


0.088 


P6KE18A 


17.1 


18 


18.9 


1 .0 


15.3 


5.0 


24 


25 2 


ri not; 
U.Uoo 


DC l/COA 

PbKbzU 


18.0 


20 


22.0 


1.0 


1 C T 

l b.Z 


b.u 


21 


29 1 


0.090 


PoKE20A 


19.0 


20 


21.0 


1.0 


1 1 1 
i / . i 


b .u 


22 


27 7 


0.090 


P6KE22 


19.8 


22 


24.2 


1.0 


17.8 


5.0 


1 9 


31 .9 


0.092 


P6KE22A 


20.9 


22 


23.1 


1.0 


18.8 


5.0 


20 


30 .6 


0-092 


P5KE24 


21 .6 


24 


26.4 


1.0 


i y .4 


p; n 
b.u 


1 7 


34 7 


0.094 


POKE24A 


22.8 


24 


25.2 


1 .0 


9ft c 




1 8 


33 .2 


0.094 


P6KE27 


24.3 


27 


29.7 


1.0 


21 .8 


5.0 


1 5 


39 1 


0.096 


P6KE27A 


25.7 


27 


28.4 


1.0 


23.1 


5.0 


I b 


o / .b 




r~i c? is t~ o /~\ 

P6KE30 


27 


30 


33.0 


1 .0 


24 .3 


p; n 
b .u 


1 4 


43 5 


0.097 


PoKE3UA 


28.5 


30 


31 5 


1.0 


ZOO 


3 .u 


1 4.4 


41 .4 


0.097 


P6KE33 


29.7 


33 


36.3 


1.0 


26.8 


5.0 


1 2.6 


47.7 


0.098 


P6KE33A 


31.4 


33 


34.7 


1.0 


28.2 


5.0 


1 J.Z 


<+o . / 


098 


DC 1/COC 

PbKbJb 


32.4 


36 


39.6 


1.0 


OQ 1 




1 1 .6 


52 


0.099 


PoKE JbA 


34.2 


36 


37.8 


1.0 


on q 
oU.o 


b .u 


1 2 


49.9 


0.099 


P6KE39 


35.1 


39 


42.9 


1.0 


31 .6 


5.0 


TU.D 


56.4 


0.1 00 


P6KE39A 


37.1 


39 


41 .0 


1.0 


33.3 


5.0 


119 

1 i . z 


53 .9 


U . I uu 


DC 1/ CA *a 
rbK.b4 o 


38.7 


43 


47.3 


1 .0 


">A Q 


p; n 


9.6 


61 .9 


0.101 


dc i/ryio a 
PbKb4JA 


40.9 


43 


45.2 


1.0 


Jbo 


p; n 
b.u 


10.1 


59 3 


0.101 


P6KE47 


42.3 


47 


51.7 


1.0 


38.1 


5.0 


o.y 


67.8 


0.101 


P6KE47A 


44.7 


47 


49.4 


1.0 


40.2 


5.0 




CA Q 

b4 ,o 


u . I u I 


dc i/cc; 1 

PbKbbl 


45.9 


51 


56.1 


1.0 


4 1 ,o 


p; n 
b.u 


8.2 


73 5 


0.1 02 


DC I/CC1 A 

PoKbbl A 


48.5 


51 


53.6 


1.0 


43.6 


c n 
b.U 


8.6 




1 02 


P6KE56 


50.4 


56 


61.6 


1.0 


45.4 


5.0 


"7 yl 
/.4 


80.5 


0.1 03 


DCW- CCC A 
ru NCODM 


53.2 


56 


58.8 


1.0 


Zt7 Q. 


5 


7 8 


77.0 


0.103 


P6KE62 


55.8 


62 


68.2 


1.0 


50.2 


5.0 


6.8 


89.0 


0.104 


P6KE62A 


58.9 


62 


65.1 


1.0 


53.0 


5.0 


7.1 


85.0 


0.104 


P6KE68 


61.2 


68 


74.8 


1.0 


55.1 


5.0 


6.1 


98.0 


0.104 


P6KE68A 


64.6 


68 


71.4 


1.0 


58.1 


5.0 


6.5 


92.0 


0.104 


P6KE75 


67.5 


75 


82.5 


1.0 


60.7 


5.0 


5.5 


108.0 


0.105 


P6KE75A 


71.3 


75 


78.8 


1.0 


64.1 


5.0 


5 8 


103.0 


105 


P6KE82 


73.8 


82 


90.2 


1.0 


66.4 


5.0 


5.1 


118.0 


0.105 


P6KE82A 


77.9 


82 


86.1 


1.0 


70.1 


5.0 


5.3 


113.0 


0.105 


P6KE91 


81.9 


91 


100.0 


1.0 


73.7 


5.0 


4.8 


131.0 


0.106 


P6KE91A 


86.5 


91 


95.50 


1.0 


77.8 


5.0 


4.8 


125.0 


0.106 
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MOSORBS/P6KE6.8 Series 



ELECTRICAL CHARACTERISTICS (continued) 





Breakdown Voltage 


Working Peak 


Maximum 


Maximum 


Maximum Reverse 


Maximum 






V B R 




@ Ij 


Reverse Voltage 


Reverse Leakage 


Reverse Surge 


Voltage @ Irsm 


Temperature 






(Volts) 


(mA) 


V RWM 


@ V RWM 


Current lRSM t 


(Clamping Voltage) 


Coefficient of Vqr 


Device 


Min 




Max 




(Volts) 


Ir (mA) 


(Amps) 


VrsM (Volts) 


\ /of l*J 


P6KE100 


an n 


100 


1 1 0.0 


1 n 
I .u 


81.0 


5.0 


4.2 


144.0 


0.106 


P6KE100A 


yo.u 




1 n 


i n 

1 .u 


85.5 


5.0 


4.4 


137.0 


0.106 


P6KE1 10 


99.0 


i in 

1 1 u 


1 91 n 
I Z I .u 


1 .0 


89.2 


5.0 


3.8 


158.0 


0.107 


P6KE1 1 0A 


105.0 


1 1 u 


1 1 o.u 


1 .0 


94.0 


5.0 


4.0 


152 


0.107 


P6KE120 


1 08 


1 20 


1 32.0 


1 


97.2 


5.0 


3.5 


1 73.0 


0.107 


P6KE120A 


1 ( *+.u 


1 9fi 


1 9fi n 


1 n 


102.0 


5.0 


3.6 


165.0 


0.107 


P6KE130 


1 1 7.0 


130 


143.0 


1 .0 


105.0 


5.0 


3.2 


187.0 


0.107 


P6KE130A 


124.0 


130 


137.0 


1 .0 


111.0 


5.0 


3 3 


179.0 


0.107 


P6KE150 


135.0 


150 


165.0 


1 .0 


121.0 


5.0 


2 8 


215.0 


0.108 


P6KE150A 


143.0 


150 


158.0 


1.0 


128.0 


5.0 


2 9 


207.0 


0.108 


P6KE160 


144.0 


160 


176.0 


1.0 


1 30.0 


5.0 


2 6 


230.0 


0. 1 08 


P6KE160A 


152.0 


160 


168.0 


1.0 


136.0 


5.0 


2.7 


219 


0.108 


P6KE"1 70 


153.0 


170 


187.0 


1.0 


138.0 


5.0 


2.5 


244 


0.108 


P6KE170A 


162.0 


170 


179.0 


1.0 


145.0 


5.0 


2 6 


234.0 


0.108 


P6KE180 


162.0 


180 


198.0 


1 .0 


146.0 


5.0 


2 3 


258.0 


0.108 


P6KE180A 


1 71 .0 


180 


189.0 


1.0 


154.0 


5.0 


2 4 


246 


0.108 


P6KE200 


180.0 


200 


220.0 


1.0 


162.0 


5.0 


2.1 


287.0 


0.108 


P6KE200A 


190.0 


200 


210.0 


1.0 


171 .0 


5.0 


2.2 


2/4.0 


0.108 



tSurge Current Waveform per Figure 4 and Derate per Figure 2. 
**1/2 Square or Equivalent Sine Wave, PW = 8.3 ms. Duty Cycle = 4 Pulses per Minute maximum. 
*VgR measured after \ j applied for 300 Ms, \j = Square Wave Pulse or equivalent. 



FIGURE 1 - PULSE RATING CURVE FIGURE 2 - PULSE DERATING C 




0.1 */s 1.0fS 10ms 100 ms 1-Oms 10ms 25 50 75 100 125 150 175 200 



tp, PULSE WIDTH T A. AMBIENT TEMPERATURE (°C) 
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MOSORBS/Mosorb Series 



® 



ZENER OVERVOLTAGE TRANSIENT SUPPRESSOR 

Mosorb devices are designed to protect voltage sensitive compo- 
nents from high voltage, high energy transients. They have excellent 
clamping capability, high surge capability, low zener impedance and 
fast response time. These devices are Motorola's exclusive, cost- 
effective, highly reliable Surmetic axial leaded package and are 
ideally-suited for use in communication systems, numerical con- 
trols, process controls, medical equipment, business machines, 
power supplies and many other industrial/consumer applications, 
to protect CMOS, MOS and Bipolar integrated circuits. 

SPECIFICATION FEATURES 

• Standard Voltage Range — 5.0 to 200 V 

• Peak Power — 1 500 Watts @ 1 .0 ms 

• Maximum Clamp Voltage @ Peak Pulse Current 

• Low Leakage < 5.0 juA above 1 V 

• Standard Back to Back Versions Available 



1N5908 
1N6373/ICTE-5, C/WPTE-5C 
thru 

1N6389/ICTE-45, C/MPTE-45, C 
1N6267, A/1.5KE6.8, A 
thru 

1N6303, A/1.5KE200, A 



MOSORBS 
ZENER OVERVOLTAGE 
TRANSIENT SUPPRESSORS 

5.0-200 VOLT 
1500 WATT PEAK POWER 
5.0 WATTS STEADY STATE 




Rating 


Symbol 


Value 


Units 


Peak Power Dissipation (1) 
(9> T|_ < 25°C 


PPK 


1500 


Watts 


Steady State Power Dissipation 

@> T L < 75°C, Lead Length ■ 3/8" 
Derated above T|_ = 75°C 


p D 


5.0 
50 


Watts 
mW/°C 


Forward Surge Current (2) 
@ T A = 25°C 


!FSM 


200 


Amps 


Operating and Storage Temperature Range 


Tj,T stg 


-65 to +175 


°C 



MAXIMUM RATINGS 



Lead Temperature not less than 1/16" from the case for 10 seconds: 230°C 

MECHANICAL CHARACTERISTICS 

CASE: Void-free, transfer-molded, thermosetting plastic 

FINISH: All external surfaces are corrosion resistant and leads are readily solderable 
and weldable 

POLARITY: Cathode indicated by polarity band. When operated in zener mode, 

will be positive with respect to anode 
MOUNTING POSITION: Any 



NOTES: 1 . Nonrepetitive Current Pulse per Figure 4 and Derated above 
Ta = 25°C per Figure 2. 
2. 1/2 Square Wave (or equivalent), PW = 8.3 ms. 
Duty Cycle - 4 Pulses per minute maximum. 



© 



B - 



nr 



A 
J 



NOTE: 

1. LEAD FINISH AND DIA 
UNCONTROLLED IN 
AREA'T". 





MILL IV" 


ETERS 


INCHES 


DIM 


MIN 




MIN 


MAX 


A 


9.14 


9.62 


0.360 


0.375 


B 


4.83 


5.21 


0.190 


0.205 


D 


0.97 


1.07 


0.038 


0.042 


F 




1.27 




0.050 


K 


27.94 




1.100 





CASE 41-11 



Surmetic is a trademark of Motorola Inc. 
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MOSORBS/Mosorb Series 



•ELECTRICAL CHARACTERISTICS (T A = 25°C unless otherwise noted) V F # = 3.5 V max, l F " = 100 A 



Device 


Breakdown 
Voltage 


Maximum Reverse 
Stand-Off Voltage 

VrwM*** 
(Volts) 


Maximum 
Reverse Leakage 

@ v RWM 
IriM) 


Maximum 
Reverse Voltage 

@'RSMt = 120A 
(Clamping Voltage) 

VRSM (Volts) 


Clampin< 


j Voltage 


Peak Pulse 
Current @ 
l pp1 + = 30A 

V C 1 
(Volts max) 


Peak Pulse 
Current (3) 
Ipp2 t ' 60 A 

V C 2 
(Volts max) 


v B r 

(Volts) 
Min 


@ i T 

(mA) 


1N5908 


6.0 


1.0 


5.0 


300 


8.5 


7.6 


8.0 



ELECTRICAL CHARACTERISTIC (T A = 25°C unless otherwise noted) Vp#= 3 5V max, tf"= 100 A) (C suffix denotes standard back to back versions. 

Test both polarities) 



JEDEC 
Device 


Device 


Breakdown 
Voltage 


Maximum 
Reverse 

CtanH Off 

Voltage 

VRWM*"* 
(Volts) 


Maximum 

H Dt'PrcD 

nevci ats 

Leakage 
<3> VrwM 

Ir (mA) 


Maximum 
Reverse 

Current 

'RSMt 
(Amps) 


Maximum 
Reverse 
Voltage 

@ 'RSMt 
(Clamping 
Voltage) 
VRSM(Volts) 


Clamping Voltage 


Peak Pulse 
Current (5) 
l pp1t =1.0A 

V C 1 
(Volts max) 


Peak Pulse 
Current @ 

Ipp2t= 10 A 

V C 2 
(Volts max) 


v B r 

Volts 
Min 


@ l T 
(mA) 


1N6373 


ICTE-5/MPTE-5 


6.0 


1.0 


5.0 


300 


160 


9 4 


7.1 


7.5 




ICTE-5C/MPTE-2 


6.0 


10 


5.0 


300 


160 


9.4 


8.1 


8 3 


1 N6374 


ICTE-8/MPTE-8 


94 


1.0 


8.0 


25 


100 


15.0 


11.3 


11.5 


1N6382 


ICTE-8C/MPTE-8C 


9.4 


1.0 


80 


25 


100 


15 


11.4 


11.6 


1N6375 


ICTE-10/MPTE-10 


11.7 


1.0 


10 


2.0 


90 


16.7 


13.7 


14.1 


1N6383 


ICTE-10C/MPTE-10C 


11.7 


1.0 


10 


2.0 


90 


16 7 


14.1 


14.5 


1N6376 


ICTE-1 2/MPTE-1 2 


14 1 


1.0 


12 


2.0 


70 


21.2 


16.1 


16 5 


1 N6384 


ICTE-1 2C/MPTE-1 2C 


14.1 


1.0 


12 


2.0 


70 


21.2 


16 7 


17.1 


1N6377 


ICTE-1 5/MPTE-1 5 


17 6 


1.0 


15 


2.0 


60 


25.0 


20 1 


20.6 


1 N6385 


ICTE-1 5C/MPTE-15C 


17.6 


1.0 


15 


2.0 


60 


25.0 


20.8 


21.4 


1 N6378 


ICTE-18/MPTE-18 


21 2 


1.0 


18 


2.0 


50 


30.0 


24.2 


25.2 


1N6386 


ICTE-1 8C/MPTE-18C 


21.2 


1.0 


18 


2.0 


50 


30.0 


24.8 


25.5 


1N6379 


ICTE-22/MPTE-22 


25.9 


1.0 


22 


2.0 


40 


37.5 


29.8 


32.0 


1N6387 


ICTE-22C/MPTE-22C 


25.9 


1.0 


22 


2.0 


40 


37.5 


30.8 


32.0 


1 N6380 


ICTE-36/MPTE-26 


42.4 


1.0 


36 


2.0 


23 


65.2 


50.6 


54.3 


1N6388 


ICTE-36C/MPTE-36C 


42.4 


1.0 


36 


2.0 


23 


65.2 


50.6 


54.3 


1N6381 


ICTE-45/MPTE-45 


52.9 


1.0 


45 


2.0 


19 


78.9 


63.3 


70.0 


1N6389 


ICTE-45C/MPTE-45C 


52.9 


1.0 


45 


2.0 


19 


78 9 


63.3 


70.0 



JEDEC 
Device 


Device 


Breakdown Voltage 


Working 

Peak 
Reverse 
Voltage 

VRWM 

(Volts) 


Maximum 
Reverse 
Leakage 

@ VRWM 
"r (mA) 


Maximum 
Reverse 
Surge 
Current 

'RSMt 
(Amps) 


Maximum 
Reverse 
Voltage 

@ 'rsm 

(Clamping 
Voltage) 

VRSM 

(Volts) 


Maximum 
Temperature 
Coefficient 

°fv BR 

(%/°C) 


V B R 
Volts 


@ It 
(mA) 


Min 


IMom 


Max 


1N6267 


1.5KE6.8 


6.12 


6 8 


7.48 


10 


5.50 


1000 


139 


10.8 


0.057 


1N6267A 


1.5KE6.8A 


645 


6 8 


7 14 


10 


5.80 


1000 


143 


10.5 


0.057 


1N6268 


1.5KE7.5 


6.75 


7.5 


8 25 


10 


6.05 


500 


128 


11.7 


0.061 


1N6268A 


1.5KE7 5A 


7 13 


7.5 


7.88 


10 


6.40 


500 


132 


11.3 


0.061 


1N6269 


1 5KE8.2 


7.38 


8 2 


9.02 


10 


6.63 


200 


120 


12.5 


0.065 


1N6269A 


1.5KE8.2A 


779 


8 2 


8.61 


10 


7.02 


200 


124 


12.1 


0.065 


1N6270 


1 5KE9.1 


8.19 


9 1 


10.0 


1.0 


7 37 


50 


109 


13.8 


0.068 


1N6270A 


1 5KE9.1A 


8 65 


9.1 


9.55 


1.0 


7.78 


50 


112 


13 4 


0.068 


1N6271 


1.5KE10 


9.00 


10 


1 1 


1.0 


8.10 


10 


100 


15.0 


0.073 


1N6271A 


1.5KE10A 


9.50 


10 


10 5 


1.0 


8.55 


10 


103 


14,5 


0.073 


1 N6272 


1.5KE11 


9.90 


11 


12.1 


1.0 


8.92 


5.0 


93.0 


16.2 


0.075 


1N6272A 


1.5KE11A 


10.5 


1 1 


11.6 


1.0 


9.40 


5.0 


96.0 


15.6 


0.075 
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MOSORBS/Mosorb Series 



•ELECTRICAL CHARACTERISTICS (Continued) 



JEDEC 
Device 


Device 


Breakdown Voltage 


Workincj 

Peak 
Reverse 
Voltage 

V RWM 
(Volts) 


Maximum 
Reverse 
Leakage 

@ V RWM 
Ir (mA) 


IWa xi mum 
Reverse 
Surge 
Current 

'RSMt 
(Amps) 


Maximum 
Reverse 

v ui my c 

@ 'rsm 

(Clampling 
Voltage) 

V RSM 
(Volts) 


Maximum 
Temperature 
Coefficient 
of V BR 

(%/°C) 


v B r 

Volts 


@ l T 
(mA) 


Min 


Nom 


Max 


1N6273 


1.5KE12 


10.8 


12 


13 2 


1.0 


9 72 


50 


87.0 


17.3 


0.078 


1N6273A 


1.5KE12A 


1 1 .4 


1 2 


1 2.6 


1.0 


10 2 


5.0 


900 


16.7 


0.078 


1N6274 


1.5KE13 


1 1 .7 


1 3 


14.3 


1.0 


10.5 


50 


79.0 


19.0 


0.081 


1N6274A 


1.5KE13A 


1 2.4 


1 3 


1 3.7 


1 .0 


11.1 


5.0 


82.0 


18.2 


0.081 


1N6275 


1.5KE15 


13.5 


15 


16.5 


1.0 


12.1 


5.0 


68.0 


22.0 


0084 


1N6275A 


1.5KE15A 


14.3 


1 5 


1 5.8 


1.0 


12.8 


5.0 


71.0 


21.2 


0084 


1N6276 


1.5KE16 


14.4 


1 6 


1 7.6 


1.0 


12.9 


5.0 


64.0 


23.5 


0.086 


1N6276A 


1.5KE16A 


1 5.2 


1 6 


1 6.8 


1 .0 


13.6 


5.0 


67.0 


22.5 


0.086 


1N6277 


1.5KE18 


16.2 


18 


19 8 


1.0 


14.5 


5 


56.5 


26.5 


0.088 


1N6277A 


1.5KE18A 


1 7. 1 


1 8 


1 8.9 


1.0 


15.3 


5.0 


59.5 


25.2 


0088 


1N6278 


1.5KE20 


1 8.0 


20 


22.0 


1.0 


16.2 


50 


51.5 


29.1 


0.090 


1N6278A 


1.5KE20A 


19.0 


20 


21 .0 


1 .0 


17.1 


5.0 


54.0 


27.7 


0090 


1N6279 


1.5KE22 


19.8 


22 


24.2 


1.0 


17.8 


5.0 


47.0 


31.9 


0.092 


1N6279A 


1.5KE22A 


20.9 


22 


23.1 


1.0 


18.8 


5.0 


49.0 


/ 30.6 


0.092 


1N6280 


1.5KE24 


21.6 


24 


26.4 


1.0 


19.4 


5.0 


43.0 


34.7 


0.094 


1 N6280A 


1.5KE24A 


22 8 


24 


25.2 


1 .0 


20.5 


5.0 


45.0 


33.2 


0.094 


1N6281 


1.5KE27 


24.3 


27 


29.7 


1.0 


21.8 


5.0 


38.5 


39.1 


0096 


1N6281A 


1.5KE27A 


25.7 


27 


28.4 


1.0 


23.1 


5.0 


40.0 


37.5 


0.096 


1N6282 


1.5KE30 


27.0 


30 


33.0 


1.0 


24.3 


5.0 


34.5 


43.5 


0.097 


1N6282A 


1.5KE30A 


28 5 


30 


31 .5 


1 .0 


25.6 


5.0 


36.0 


41.4 


0.097 


1N6283 


1.5KE33 


29.7 


33 


36.3 


1.0 


26.8 


5.0 


31 5 


47.7 


0098 


1N6283A 


1 5KE33A 


314 


33 


34.7 


1.0 


28.2 


5.0 


33.0 


45.7 


0098 


1N6284 


1.5KE36 


32 4 


36 


39 6 


1.0 


29.1 


5.0 


29.0 


52.0 


0.099 


1N6284A 


1.5KE36A 


34.2 


36 


37 8 


1 .0 


30.8 


50 


30.0 


49.9 


0.099 


1N6285 


1.5KE39 


35 1 


39 


42.9 


1.0 


31.6 


50 


26.5 


56.4 


100 


1N6285A 


1 5KE39A 


37.1 


39 


41 


1.0 


33.3 


50 


28.0 


53.9 


0.100 


1N6286 


1.5KE43 


38.7 


43 


47 3 


1.0 


34.8 


5.0 


24.0 


61.9 


0.101 


1N6286A 


1.5KE43A 


40.9 


43 


45.2 


1.0 


36.8 


5.0 


25.3 


59.3 


0.101 


1N6287 


1.5KE47 


42.3 


47 


51.7 


1.0 


38.1 


5.0 


22.2 


67.8 


0.101 


1 N6287A 


1 5KE47A 


44,7 


47 


49.4 


1.0 


40.2 


5.0 


23.2 


64.8 


0.101 


1N6288 


1.5KE51 


45.9 


51 


56.1 


1.0 


41.3 


5.0 


20.4 


73.5 


102 


1 Nfi?88A 


1 J r\ L J I 


48.5 


51 


53 6 


1.0 


43.6 


5.0 


21.4 


70.1 


0.102 


1N6289 


1.5KE56 


50.4 


56 


61 6 


1.0 


45.4 


5.0 


18.6 


80.5 


0.103 


1N6289A 


1.5KE56A 


53.2 


56 


58 8 


1.0 


47.8 


5.0 


19.5 


77.0 


0.103 


1N6290 


1.5KE62 


55.8 


62 


68.2 


1.0 


50.2 


5.0 


16.9 


89.0 


0.104 


1 N6290A 


1 5KE62A 


58.9 


62 


65 1 


1.0 


53.0 


5.0 


17.7 


850 


104 


1N6291 


1.5KE68 


61.2 


68 


74.8 


1.0 


55.1 


50 


15.3 


98.0 


0.104 


1N6291A 


1 5KE68A 


64.6 


68 


71.4 


1.0 


58.1 


5.0 


16.3 


92.0 


0.104 


1N6292 


1 5KE75 


67.5 


75 


82.5 


1.0 


60.7 


5.0 


13.9 


108.0 


105 


1N6292A 


1.5KE75A 


71.3 


75 


78.8 


1.0 


64.1 


5.0 


14.6 


103.0 


0.105 


1N6293 


1.5KE82 


73.8 


82 


90.2 


1.0 


66.4 


5.0 


12.7 


118.0 


0.105 


1N6293A 


1.5KE82A 


77 9 


82 


86.1 


1.0 


70.1 


50 


13.3 


113.0 


105 


1N6294 


1 5KE91 


81.9 


91 


100.0 


1.0 


73.7 


5.0 


1 1.4 


131.0 


0.106 


1N6294A 


1.5KE91A 


86.5 


91 


95.50 


1.0 


77.8 


5.0 


12.0 


125.0 


0.106 



tSurge Current Waveform per Figure 4 and Derate per Figure 2. 
•Indicates JEDEC Registered Data. 

**1 /2 Square or Equivalent Sine Wave, PW = 8.3 ms. Duty Cycle = 4 Pulses per Minute maximum. 

*** A Transient Suppressor is normally selected according to the maximum reverse stand-off voltage (Vrwivi). which should be equal to or greater than the dc 
or continuous peak operating voltage level. 
#Vp applies to Non-C suffix devices only. 

C suffix denotes standard back-to-back versions. Test both polarities. 

To order clipper bidirectional device, add a "C" suffix to 1 .5KE device title; i.e., 1.5KE7.5C or 1 5KE7.5CA. 
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MOSORBS/Mosorb Series 

♦ELECTRICAL CHARACTERISTICS (Continued) 



JEDEC 
Device 


Device 


Breakdown Voltage 


Working 

Peak 
Reverse 
Voltage 

V RWM 

(Volts) 


Maximum 
Reverse 
Leakage 

@ V RWM 
Ir (mA) 


Maximum 
Reverse 
Surge 
Current 

'RSMf 
(Amps) 


Maximum 
Reverse 
Voltage 

@ <RSM 
(Clampling 
Voltage) 

V RSM 
(Volts) 


Maximum 
Temperature 
Coefficient 
of V BR 

(%/°C) 


V BR 
Volts 


(n) It 


Min 


Nom 


Max 


1 N6295 


1 5KE100 


90.0 


100 


1 10.0 


1.0 


81 .0 


5 


10.4 


144.0 


0.1 06 




1 RKF100A 


95.0 


100 


105.0 


1.0 


85.5 


5.0 


1 1 .0 


1 37.0 


0.1 06 


1 N6296 


1 .5KE1 10 


99.0 


1 10 


121.0 


1.0 


89.2 


5.0 


9.5 


1 58.0 


0.107 


1 N6296A 


1 .5KE1 1 0A 


1 g 


110 


116 


1.0 


94.0 


5.0 


9.9 


152.0 


0.107 


1 N6297 


1 >SKF1 90 

1 . -J IXC 1 iU 


108.0 


120 


132.0 


1.0 


97.2 


5.0 


8.7 


1 73.0 


1 07 


1 NR797A 


1 RKF1 90 A 


114.0 


120 


126.0 


1 .0 


1 02.0 


5.0 


9.1 


1 65.0 


1 07 


1 N6298 


1 .5KE1 30 


1 17.0 


130 


143.0 


1.0 


1 05.0 


5.0 


8.0 


1 87.0 


0.1 07 


1 N6298A 


1 5KE1 *30A 


124.0 


130 


137.0 


1.0 


1 1 1 .0 


5.0 


8.4 


1 79.0 


1 07 


1 N6299 


1 5KE150 

1 . J l\L 1 


135.0 


150 


165.0 


1.0 


1 21 .0 


5.0 


7.0 


215 


1 08 


1 Nfi?QQA 


i . j rs.L_ i JUn 


143.0 


150 


158.0 


1.0 


1 28 


5.0 


7 2 


207 


1 08 


1N6300 


1.5KE160 


144.0 


160 


176.0 


1.0 


130 


5.0 


6.5 


230.0 


0.108 


1 N 6300 A 


1.5KE160A 


152.0 


160 


168.0 


1.0 


136 


5.0 


6.8 


219.0 


0.108 


1N6301 


1.5KE170 


153.0 


170 


187.0 


1.0 


138 


5.0 


6.2 


244.0 


0.108 


1N6301A 


1.5KE170A 


162.0 


170 


179.0 


1.0 


145.0 


5.0 


6.4 


234.0 


0.108 


1N6302 


1.5KE180 


162.0 


180 


198.0 


1.0 


146.0 


5.0 


5.8 


258.0 


0.108 


1N6302A 


1.5KE180A 


171.0 


180 


189.0 


1.0 


154.0 


5.0 


6.1 


246.0 


0.108 


1N6303 


1.5KE200 


180 


200 


220.0 


1.0 


162.0 


5.0 


5.2 


287.0 


0.108 


1N6303A 


1.5KE200A 


190.0 


200 


210.0 


1.0 


171.0 


5.0 


5.5 


274.0 


0.108 



tSurge Current Waveform per Figure 4 and Derate per Figure 2. 
"Indicates JEDEC Registered Data. 

**1 /2 Square Equivalent Sine Wave, PW = 8.3 ms. Duty Cycle = 4 Pulses per Minute maximum. 
To order clipper-bidirectional device add a "C" suffix to 1 .5KE device title, i.e., 1 .5KE7.5C or 1 .5KE7.5CA. 



FIGURE 1 — PULSE RATING CURVE 
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FIGURE 2 — PULSE DERATING CURVE 



1.0ns 10/« 100ms 1.0ms 
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FIGURE 3 - 




10 ms 25 50 75 100 125 150 175 200 

T A , AMBIENT TEMPERATURE (°C) 

CAPACITANCE versus BREAKDOWN VOLTAGE 



1N6373, ICTE-5. C. MPTE-5. C 
thru 

1 N6389, ICTE-45, C. MPTE-45, C 



10,000 



1000 



1N6267. A/1.5KE6.8. A 
thru 

1N6303. A/1.5KE200, A 
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MOSORBS/Mosorb Series 
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APPLICATION NOTES 
SPECIAL DEVICES 

Matched sets and back-to-back configurations for 
bidirectional applications can be ordered upon special 
request. Contact your nearest Motorola representative. 

RESPONSE TIME 

In most applications, the transient suppressor device 
is placed in parallel with the equipment or component 
to be protected. In this situation, there is a time delay 
associated with the capacitance of the device and an 
overshoot condition associated with the inductance of 
the device and the inductance of the connection method. 
The capacitive effect is of minor importance in the parallel 
protection scheme because it only produces a time delay 
in the transition from the operating voltage to the clamp 
voltage as shown in Figure A. 

The inductive effects in the device are due to actual 



turn-on time (time required for the device to go from zero 
current to full current) and lead inductance. This induc- 
tive effect produces an overshoot in the voltage across 
the equipment or component being protected as shown 
in Figure B. Minimizing this overshoot is very important 
in the application, since the main purpose for adding 
a transient suppressor is to clamp voltage spikes. These 
devices have excellent response time, typically in the 
picosecond range and negligible inductance. However, 
external inductive effects could produce unacceptable 
overshoot. Proper circuit layout, minimum lead lengths 
and placing the suppressor device as close as possible 
to the equipment or components to be protected will 
minimize this overshoot. 

Some input impedance represented by Zj n is essential 
to prevent overstress of the protection device. This impe- 
dance should be as high as possible, without restricting 
the circuit operation. 



TYPICAL PROTECTION CIRCUIT 
O [Zh 




Vj n (Transient) 




= Time Delay Due to Capacitive Effect 
t 



Overshoot Due to 
Inductive Effects 




FIGURE A 



FIGURE B 
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M0S0RBS/MPZ5 Series 



® 



MOTOROLA 



MPZ5-16 series 
MPZ5-32 series 
MPZ5-180 series 



SILICON POWER TRANSIENT SUPPRESSOR 



. . . designed for applications requiring protection of voltage 
sensitive electronic devices in danger of destruction by high energy 
voltage transients. Individual cells are matched to insure current- 
sharing under high current pulse conditions. 



Peak Surge Power Capacity Given From 0.1 msTo 10 Seconds 

Low Clamping Factor Assures Low Voltage Overshoot 

Negligible Power Loss 

Small Size and Weight 

Following Variations are Available: 

— Non-Standard Voltages 

— Higher Power Capacity 

— Other Package Configurations 



MOSORBS 
SILICON POWER 
TRANSIENT SUPPRESSOR 

(Power Zener Diode) 




MAXIMUM RATINGS 



Transient Power Dissipation: 40 kW 

Pulse Width: 0.1 ms, (See Figure 1 ) 

DC Power Dissipation: 350 Watts @ T c = 25° C 
(Derate 2.33 W/°C above 25° C) 

Operating Junction & Storage Temperature 
Range: -65°C to +175°C 

Polarity: 

Anode-to-Case is Standard 
Cathode-to-Case Available Upon Request 



B G 




— - h1- - — G — 



L 
A 



NOTE: DIA "Q" 5 PLACES 



DIM 


MILLIMETERS 


INCHES 


Ml IM 


MAX 


MIN 


MAX 


A 


50.29 


51.31 


1.980 


2.020 


B 


37.59 


38.61 


1.480 


1.520 


C 




16.51 




0.650 


□ 


20.24 


21.01 


0.797 


0.827 


E 


2.92 


3.43 


0.115 


0.135 


F 


1.32 


1.83 


0.052 


0.072 


G 


29.97 


30.99 


1.180 


1.220 


H 


3.56 


4.06 


0.140 


0.160 


J 


10.06 


10.57 


0.396 


0.416 


L 


46.74 


47.74 


1.840 


1.860 


Q 


3.30 


3.81 


0.130 


0.150 



CASE 119-01 
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DS2800R1 



M0S0RBS/MPZ5 Series 



ELECTRICAL CHARACTERISTICS IT a = 25°C) (Vf = 1.5 V max @ 10 A for all types) 



Type 


Nominal 
Operating Voltage 
(Note 1 1 


Maximum 

Device 
Clamping 
Factor 
Cf V 2 @I Z (pulse) 
V Z @I ZT 
(Note 2) 


Minimum Zener Voltage 


Maximum Zener Voltage 
Pulse Width = 1.0 ms 


Maximum 
Reverse Current 

iR(max) 
@Vr = Vop(PK) 
^Adc 


Typical 
Capacitance 
C (typl 

@Vr = V P(PK) 
fF 


VOP(PK) 
Vdc 


VOP(RMS) 
V rms 


Vz(min) 
Vdc 


@ IZT 
Adc 


V Z (max) < 
Vdc 


> 'Z(pulse) 
Adc 


MPZ5-16A 


14 


10 


1.25 


16 


0.4 


24 


200 


50 


0025 


•16B 


14 


10 


1.25 


16 


0.4 


20 


200 






0.025 


-32A 


28 


20 


1.25 


32 


0.2 


50 


100 






0.011 


-32B 


28 


20 


1.25 


32 


0.2 


45 


100 






0.011 


■32C 


28 


20 


1.25 


32 


0.2 


40 


100 






0.01 1 


180 A 


165 


117 


1.14 


180 


0.03 


250 


20 






0.0012 


•180B 


165 


117 


1.14 


180 


0.03 


225 


20 






0.0012 


•180C 


165 


117 


1.14 


180 


0.03 


205 


20 


5 


) 


0.0012 



FIGURE 1 - MAXIMUM NON-REPETITIVE SURGE POWER 

(RECTANGULAR WAVEFORM) 




0.3 

0.2 

0.1 



0.0001 0.0002 0.0005 0.001 0.002 0.005 0.01 0.02 0.05 0.1 0.2 0.5 1.0 2.0 5.0 10 

t, TIME (SEC) 



NOTE 1 : Nominal operating voltage is defined as normal 
input voltage to device for non-operating condi- 
tion. If non-sinusoidal wave or dc input is pre- 
sent, peak voltage input values Vqp(pk) should 
be used to select device type. 

NOTE 2: The maximum device clamping factor Cf is a 
ratio of measured at Iz (pulse) given in the 
Electrical Characteristics Table divided by Vz 
measured at I^T under steady state conditions. 
This value guarantees the sharpness of the voltage 
breakdown of individual devices. Figure 2 de- 
monstrates the typical sharpness of the break- 
down, and indicates the voltage regulation over 
a wide range of currents. 

AV Z = V Z @I Z (p U | se ) -V Z @IZT 
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FIGURE 2 - TYPICAL DYNAMIC ZENER 
VOLTAGE CHARACTERISTICS (Note 2) 
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2.0 3.0 5.0 7.0 10 20 30 50 70 100 200 

'Z(pulse)' ZENER CURRENT (A) 



AUTHORIZED MOTOROLA SEMICONDUCTOR DISTRIBUTORS 



ALABAMA. H J nisv. , 'e Hail Mark Electronics 

ALABAMA. Hontsvuie Hamilton- Avnet Eiecfonics 

ALABAMA. Huntsv.ile Pionee- Stanrjarfj 

t ARIZONA. Phoeni» K.or u llf 

ARIZONA. Phoenix Wyie Distribution Group 

ARIZONA, 'empe Hamilior: Avne! Electronics 

Z eu» West 



Titon Electro Sa'es 

nilton Electro Sales L A 

liltonAvnei 

porate Headquarters 

we toe r Electronics 



(205) 
(205) 
12051 
:602i 
16021 
;602i 

(714| 
. (714) 
1213) 



837-8700 
837-7210 
837-9300 
243-d 101 
249 2232 
231-5'OQ 



Avne! Eleclr. 



CALIFORNIA, Costa Mesa . . . 

CALIFORNIA. Costa Mesa . 
CALIFORNIA. Culver City 
CALIFORNIA. Culver City 

CALIFORNIA. Irvine 

CALIFORNIA, Irvine Wyie Distnbu' 

CALIFORNIA. Los Angeles WyleDistribi.il 

CALIFORNIA. Palo Alio Kierulfl Electr 

■CALIFORNIA, Palo Alto Semi Dice No 

CALIFORNIA. San Diego Hamilton Avn 

CALIFORNIA. San Diego Kierulfl Electr 

CALIFORNIA. San Diego . Wyie Dislribui 

CALIFORNIA. Santa Clara Schweber Ele 

CALIFORNIA, Santa Clara Wyie Distribul 

CALIFORNIA, Sunnyvale Bell Industrie; 

CALIFORNIA, Sunnyvale Hamilton Avn 

COLORADO. Denver 

COLORADO, Denver Kierullf Electronics 

COLORADO. Denver .. Wyie Distribution Group 

CONNECTICUT. Danbury Hamilton Avnet Electronics . . (2031797 

CONNECTICUT. Danbury Schweber Electronics 

CONNECTICUT. Norwalk Harvey Electronics ... 

FLORIDA. Ft Lauderdale Hall-Mark Electronics 

FLORIDA, Ft Lauderdale Hamilton Avnet Electroi 

FLORIDA, Hollywood Schweber Electronics 

FLORIDA. Orlando Hall-Mark Electronics 

tFLORIDA. Orlando Pioneer Orlando 

FLORIDA, St Petersburg 

FLORIDA, St Petersburg . ... 

tGEORGIA, Atlanta 

GEORGIA, Norcross 

GEORGIA. Norcross 

ILLINOIS. Bensenville 

ILLINOIS. Bensenville 

tILLINOIS. Chicago 

ILLINOIS, Chicago Newark Electronics Corp 

tILLINOIS. Elk Grove Village Kierullf 

ILLINOIS. Elk Grove Village Pioneer Standard 

ILLINOIS. Elk Grove Village Schweber Electronics ... 

ILLINOIS. Elmhurst Industrial Park . . Semiconductor Specialists 

Inc. 'Chicago 

INDIANA. Indianapolis ,. Graham Electronics Supply 



(213) 558-2000 



2000 
4321 
3880 
1600 
8100 
6292 
4392 
7510 



020'j 
2500 
8570 
3300 
1017 
6500 
9953 
2300 
3500 



Hamilton Avnet Electronic 
Kierullf Electronics Inc .. 
Schweber Electronics . . . 



(303) 7 
(303) 3 
(303) 4 



(813) 5 
(813) 5 
(404) 4 
(404) 4 
(404) 4 
(312) 8 

012) a 



rk Electronics 
rk Electronics ...... 

m/Avnei Electronics . 

Bell Ind (312) 9 

. (312) 6 
. (31216 
. (312) 4 
(312) 3 



tINDIANA. Indianapolis 
INDIANA. Indianapolis 
KANSAS. Overland Park 
KANSAS. Shawnee Miss 

(MARYLAND, I 



Hamilton Avnel 
Pioneer Standard . . . 
Hamilton Avnel Electrc 
Hall-Mark Electronics 
. Hall-Mark Electrc 



MARYLAND. Gailhersburg Pioneer Standard 

MARYLAND. Gaithersburg Schweber Electronics 

MARYLAND. Hanover Hamilton Avnet Electronics 

MARYLAND. Savage Pyttronic Industries Inc (301) 

MASSACHUSETTS. Bedlord Schweber Electronics (61 7) 



(312) 2 
(317) 6 
(317) 8 
(317) 8 
(913) 
(913) 
(301) 
(301) 
(301) 
(301 



840- 



t MASSACHUSETTS, Bosto 
t MASSACHUSETTS. " 
•MASSACHUSETTS. 

MASSACHUSETTS. 

MASSACHUSETTS. Need 
■ MASSACHUSETTS. Wake 



ngtc 



lergltf Electronics (617) 

Lionex Corporation ,, (617) 

Zeus Components (617) 

Harvey Electronics (6171 

Impaci Sales Co.. Inc 

Massachusetts Components I 



^vnet Electr 
\vnet Electr 
andard Elec 



MASSACHUSETTS. Woburn 

MICHIGAN. Livonia 

MICHIGAN. Livonia 

MICHIGAN. Livonia 

(MICHIGAN. Livonia 

MINNESOTA, Bloomington . . 

MINNESOTA, Eden Prairie Schweber Electron. 

MINNESOTA, Edma Kierulfl Electronics 

MINNESOTA. Minnetonka Hamillorv'Avnet Electronic 



R S Ele 
Schwet 
Hall-Mark Electrc 



(617] 
(617) 
. (313) 
. (313) 
. (313) 
(313) 
. (612) 
■ (612) 
. (612) 
. (612) 



525 



4020 
3600 
3930 
1966 



3800 
7700 
9210 
4411 
0200 
9680 
3750 



8202 
9333 
7300 



5900 
5410 
0760 
5100 
8331 

272- 9400 

273- 0750 
1 861 
) 444 



1800 
1155 
8100 
854-3223 
941-5280 
941-7500 
932-0664 



MISSOURI. Earth City Hail-Mark Electronics 

MISSOURI. Earth City Hamilton Avnel Electronics 

NEW JERSEY, Fairfield Hamilton 'Avnet Electronics 

NEW JERSEY, Fairfield Schweber Electronics 

NEW JERSEY, Cherry Hill Hall-Mark Electronics 

NEW JERSEY, Cherry HHi •Hamilton/Avnei Electronics . 

NEW JERSEY, Pinebrook Harvey Electronics 

NEW MEXICO. Albuquerque Alliance Electronics 

NEW MEXICO. Albuquerque Hamilton, Avnet Electronics 

NEW YORK, East Syracuse Hamilton -Avnet Electronics 

'NEW YORK. Elmstord Zeus Components 

NEW YORK, Fairport Harvey Electronics 

tNEW YORK, Farmmgdale Harrison Radio Corporation 

tNEW YORK. Hauppaugh JACO Electronics 

NEW YORK. Melville. LI Hamilton Avnel Elecironics . 

NEW YORK. Rochester Hamilton/Avnet Electronics . 

NEW YORK. Rochester Schweber Electronics 

NEW YORK. Vestal Harvey Electronics 

NEW YORK. Westhury. LI Schweber Electronics 

NEW YORK. Woodbury. LI Harvey Radio 

NORTH CAROLINA. Greensboro . . Pioneer Carolina 

NORTH CAROLINA. Raleigh 

NORTH CAROLINA. Raleigh 

OHIO, Beachwood 

OHIO, Centerville 

tOHIO. Cleveland Hall-Mark Electronics 

OHIO. Cleveland Pioneer Standard 



] 291-5350 
1 344-1200 
) 575-3390 



(6091 . 
(609) 
(215) 
(20!) 
(505) 
(505) 
(315) 



(9 



(716) 
(516) 
(516) 
(5161 
(716) 
(716) 
1607] 
(5161 
(516) 
(919) 
(919) 



Hall-Mark Elect-omcs .... 
Hamilton Avnet Electronics 

Schweber Electronics (216) 

Avnet Electronics (513) 

(216) 
1210; 



OHIO. Cleveland Hamilton Avnet Electronics .... (216) 

OHIO. Dayton Pioneer Standard (513) 

tOHIO. Worthmgton Hall-Mark Electronics (614) 

OKLAHOMA. Tulsa ... . Hall-Mark Electronics (918) 



tOKLAHOMA. Tulsa Radiol 

OREGON. Beaverton ... 
OREGON. Lake Oswego 
PENNSYLVANIA, Horsha. 
PENNSYLVANIA. Horshai 
PENNSYLVANIA. Montgo 
PENNSYLVANIA. Pittsburgh 



(918) 

l Electronics (503) 

e! Electronics (503) 



Valley . 
Electronics . 

Standard . . 



TEXAS. Austin Hall-Mark Electroni 



(215) 
(215) 
(215) 
(412) 
(512) 



TEXAS. Austin , Hamilton Avnet Electronics (512) 



TEXAS. Dallas 

TEXAS. Dallas 

tTEXAS. Dallas 

TEXAS. Houston 

TEXAS. Houston 

TEXAS. Houslon . 
TEXAS. Irving 
UTAH. Sail Lake City 
UTAH. Salt Lake City . . . 
WASHINGTON. Bellevue 
WASHINGTON. Seattle . 
WASHINGTON. Seattle 
WISCONSIN. New Berd 



Hall-Mark Electr 
Hall-Mark Corpora 
Schweber Electror 



Bell Industries 

Hamilton Avnet Eleclr 
Hamilton Avnet Eleclr 
Wyie Distribution Groi 



Alrr 



: Strc 



Hamilton Avnet Electronic 



■(WISCONSIN. O.ik Creek .... Hall-Mark Electronic 

CANADA 

t ALBERTA. Calgary LA Varah. Ltd 

ALBERTA. Calgary Zentronics Ltd 

ALBERTA. Edmonton Intek Electronics Ltd 



tB.C. Vancouver 



Intek Electronics Ltd (604) 



MANITOBA. Winnipeg 

tONTARIO. Hamilton 

tONTARlO. London 

ONTARIO, (vliasisaauaa 

ONTARIO. Mississauga 

ONTARIO. Ottawa 

ONTARIO. Ottawa 

tONTARIO. Willowdale 

1 QUEBEC. Montreal 

QUEBEC. Montreal 

TQUEBEC. Quebec City 

QUEBEC. St Laurent 

'Military. Power and RF Products 
tAuthorued lor all Components. Except System Products 
■ Chips. SOTs Only 



Zentronics. Ltd 

L A Varah. Ltd 

C M Peterson Co Ltd 

Hamilton Avnet Intl Canada ltd 

Zenironics. Ltd 

Hamilton Avnet Intl Canada Ltd 



j Sonic 



(613) 
1613) 
(416) 

Cesco Electronics Ltd (514) 

Zentronics Lid (514) 

Cesco Electronics Lid (418) 

Hamilton Avnet Intl Canada Ltd . (514) 



925-6900 

575-3510 

292- 3360 
765-1500 
437-2641 
937-7400 
381-7070 

293- 7990 
273-5500 
454-6000 
475-9130 
424-2222 
748-8211 
334-7474 
921-8700 
273-4441 
832-4465 
829-8030 
464-2970 

433- 0610 
473-2907 
587-3600 
831-3500 
236-9900 
846-1882 
835-8458 
587-9123 
641-9070 
635-8831 
674-4000 
441-0600 
643-2850 
782-2300 
25B-8848 
837-8911 
341-1 147 
343-5000 
661-5010 
358-2418 
781-6100 
780-1771 
784-3600 
659-4111 
972-6969 
972-4300 
643-3950 
453-8300 
643-9992 
784-4510 
761-3000 

276-8818 
230-1422 
437-2 755 

324- 6831 
873-3211 

325- 3292 
775-8661 
561-9311 

434- 3204 
677-7432 
676-9000 
226-1700 
238-641 1 
494-1555 
735-5511 
735-5361 
524-4641 
331-6443 



IOTOROLA SEMICONDUCTOR SALES OFFIC 



MOTOROLA SEMICONDUCTOR 
AMERICAS DISTRICT OFFICES 



ALABAMA. Huntsvtlte ... 


(205) 


330 




ARIZONA. Scottsdaie 


..... (602) 


| 


6326 


ARIZONA, "hoenix 








(General Motors Group) 


.... (602) 


244 


'125 


CALIFORNIA, t -.ono'Snerman Oaks 


(213) 


■ri.': 




CALIFORNIA. Orange 








[Orange Excti ; 


1714) 


634 


2844 


(L A Exch ] 


. . . . (213; 


445 


558'.; 


CALIFORNIA. San Q.ego . . 


... (714) 






CALIFORNIA. San Jose 


(408) 


96-i 


0510 


COLORADO. Colorado Springs 


(303) 


: 99 




COLORADO, Oenver . . 


(303) 


773 


(:8cr. 


CONNECTICUT. New Haven. Hamden 


. (203) 


281 


0771 


FLORIDA. Pompano Beach. Ft Lauderdale .... 


(3051 


491 


8141 


FLORIDA. Casseioerry/Maitland 


. (305) 


631 


3422 


FLORIDA. St Petersburg 


(813) 


• '6 


6030 


GEORGIA. Atiania 


. (404) 


256 


0222 


ILLINOIS. Ch,cago'Scnajmbi.'e 


.... (312) 


576 




INDIANA. fO'I Wayne 


.... (219) 


.;),.; 




INDIANA. Indianapolis . 


(317) 




7060 


INDIANA. Kokomo 


(317} 




6634 


IOWA. Cedar Raoids 


. f3l9> 




'. J28 


KANSAS. Kansas Oty'M.sS'On 


.. . (913) 


.iti-i 


3050 


MASSACHUSETTS. Berlin 


(617) 


bti? 


3866 


MASSACHUSETTS. Burlington 


(617) 


273 


5021 


MICHIGAN. Detroit Wesilanrf 


... (313) 


261 


6200 


MINNESOTA. Minneapolis 


(6i?: 


545 


0251 


MISSOURI. St louis 


. (314) 


872 


■r-*i 


NEW JERSEY. River Edge 


[201] 


, a a 


'2.X 


NEW YORK, oougnkeeps.e F, S nk i 


(914) 


89h 


8970 


NEW YORK. Long island Hauppauqe 


1516) 


231 


90 1 


NEW YORK. Pittslord 


(716) 


si". 


5494 


NEW YORK. Syracuse 


(315) 


454 


9373 


NORTH CAROLINA. Fla'eigh 


(919) 


fi '6 


h0?- 


OHIO. Cleveland 


:216l 


461 


:>:*:.: 


OHIO. Dayton 


(513) 


?%: 


2231 


OHIO. Columbus 'Worthing ion 


., . [6141 846-94bo 



OKLAHOMA. Tulsa (918)664-5227 

OREGON, Portland (503)641-3681 

PENNSYLVANIA. Philadelphia Fi Washington (215)443-9400 

TENNESSEE. Knoxville (815)690-5592 

TEXAS. Austin (512)452-7673 

TEXAS. Dallas [214)931-9222 

TEXAS, Houslon (713)783-6400 

UTAH. Salt Lake City (801 1 539-1 190 

VIRGINIA, Charlottesville [804)977-3691 

WASHINGTON. Bellevue (206)622-9960 

WASHINGTON. Bellevue (206)454-4160 

Seattle Access (206) 622-9960 

WASHINGTON. DC/MARYLAND, Hvattsville (301 ] 577-2600 

WISCONSIN. Milwaukee Wauwatosa (41 1)476-5554 

Field Applications Engineering Available Through All Sales O'dces 



MOTOROLA SEMICONDUCTOR - CANAOA 

MANITOBA. Winnipeg (204) 889-0693 

ONTARIO. DownsviewToronto (4161 861-6400 

ONTARIO. Ottawa (613)729-4361 

QUEBEC. Montreal (5141731-6881 

MOTOROLA SEMICONDUCTOR 
INTRA-COMPANY OFFICES 

ARIZONA. Scottsdaie (602)949-3811 

ARIZONA. Scottsdaie Automotive (602)994-6831 

FLORIDA. Ft Lauderdale (305)475-6120 

ILLINOIS. Franklin Park Schaumburg (312)576-2786 

ILLINOIS. Schaumburg (312)576-5518 

TEXAS. Ft Worth (817)232-6255 

TEXAS. Seguin (512)372-2260 



MOTOROLA SEMICONDUCTOR 
INTERNATIONAL SALES OFFICES 



AUSTRIA. Vienna 
BRAZIL. Sao Pau'o 
DENMARK, Oarisaxevei 
ENGLAND. East KMbnde 
ENGLANO. M.nc->es:er l a"casmre 
ENGLAND. Wembiey Middlesex 
FRANCE. Grenoble 

FRANCE. Pans 

FRANCE. 'oulouse ... 
GERMANY. La ngenhagen- Hannover 
GERMANY. Munich 
GERMANY. Nurenberg 
GERMANY, vnaellmgen 
GERMANY. Wiesbaden 
HOLLAND, .jtrecnt 
HONG KONG. H U ng Horn Kowloon . 

ISRAEL, "e! Aviv 

ITALY. Boiogna 

ITALY. Milan 



ITALY. Rome 

JAPAN. Osa-^ 
JAPAN. Tokyo 
KOREA. Seoul 
MEXICO. OF . 
NETHERLANDS 
NORWAY. Oslo . 
SINGAPORE 
SOUTH AFRICA 1J 
SPAIN. Madrid 
SWEDEN. Soma 
SWITZERLAND. Cer-ov.i 
SWITZERLAND. Zonch 
TAIWAN. Ta.pei 



ley 



[03] 561-3555 

438-1955 

439-2242 
(0222) 65 01 26 
. . . 707-286 

(01) 67 44 22 
[03552) 39 101 

.. 061-833-0731 
. . 01-902-8336 
(076) 90 22 81 
(01) 555-91-01 
. {061)4! 11 88 
(0511) 78-20-37 
[0891 92 481 
[09111 65761 
. . 107031) 83074 
106121) 76-1921 
030 510207 
3-632201-8 
3-336211-22 
338973 
(051) 533 446 

(02) 824 202! 
824-2046 

(03) 831 4746 
[06) 305 1421 

. 03-440-3311 
.. 261-7137 
[5251 524-0706 
(030) 443 808 
. . . (02)671467 
. 2945438 

786 1 184 

(01) 279 0802 
. . . 08/82 02 95 
. [022)991 111 
[01) 73040 74 
...... 7528944 9 



MOTOROLA SYSTEMS REPRESENTATIVES 



ALABAMA, Huntsville 

CALIFORNIA, Inglewood 

CALIFORNIA. San Diego 

CALIFORNIA. Santa Clara 

COLORADO, Lakewood 

CONNECTICUT, Hamden 

FLORIDA, Deerfield Beach .... 

FLORIDA. Maitland 

GEORGIA. Marietta 

ILLINOIS. Chicago 

INDIANA, Carmel 

KANSAS. Overland Park 

MARYLAND. Bemesda 

MASSACHUSETTS, Winchester 
MICHIGAN. Farmington Hills .. 



Pen-Tech Associates 

Basic Systems Corporation 

Addem 

Basic Systems Corporation 
Westek Data Products. Inc 
J & J Associates 

. Pen-Tech Associates 

. Pen-Tech Associates 

Pen-Tech Associates 

. First Rep Company 

. Carter. McCormic 4 Peirce 
Power-Tronics. Inc 

. Powell-Pendergraph. Inc. .. 



(714) 
(408) 727 
(303) ■ ■ 
(203) 624- 
(305) 42' 
(305) 645- 
(404) 424- 

(312) 992- 
(317) 844 
(913) 341- 
(301) 656-4535 
(617) 729-5770 

(313) 477-7700 



i-2050 



1-7800 
1-4989 
3-3444 
■1931 
0830 
4175 
2645 



MISSOURI. Manchester 

NEW YORK. Elmonl 

NORTH CAROLINA, High Pomt 
OHIO. Cleveland 
OHIO. Dayton 
OREGON. Beaverton 
PENNSYLVANIA. Monroeville 
PENNSYLVANIA. W.tlow Grove 
TEXAS. Dallas 
TEXAS. Houston 
UTAH. Sail Lake Oiy 
VIRGINIA. Richmond 
WASHINGTON. Bellevue 
WISCONSIN. M-iwaukee 



Power- Tronics Inc 

Crane 4 Egen Corporat'on 
Pen-Tech Associates 
Cafter McCormic & Peirce 
Carter McCo'm.c 4 Pem 



(314) 
(516) 
(919) 
(216) 
(513) 



Thorson Co Northwest (503) 

Carter McCormic 4 Peirce (412) 

Powell-Pendergraph. inc .... (215) 

Digital Marketing Soutnwest . (214) 

Digital Markelmg Southwest (713) 

wesiek Daia Products inc 18OD 

PoweH-Pendergraph. Inc |804) 

Tnorson Co Northwest ;206) 

First Reo Company . . (414) 



394-5544 
488-2100 
883-9125 
779-5100 
222-7700 
644-5900 
372-4415 
657-0330 
638-3073 
965-0060 
363-8113 
270-1400 
455-9160 
546-2033 



MOTOROLA INC. 

Semiconductor Products Inc., A Subsidiary of 

15109-1 PRINTED IN USA 3-82 IMPERIAL L1TH0 CM163 18,000 



Motorola Inc., P.O. Box 20912, Phoenix, Arizona 85036 



